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CONCERNING  INACTIVATION  OF  VIRUSES 
IN  AIR 


Institute  of  General  and  Municipal 
hygiene  mena.  Sysir.a,  AMN  of 
Academy  of  Medical  Sciences 
the  USSR,  Moscow  (entered  15/11 
1972), 


Although  the  role  of  the  air  medium  in  the  propagation  of 
respiratory  virus  infections  is  commonly  known,  the  mechanism 
of  their  transmission  is  still  not  completely  studied.  The 
respiratory  viruses  enter  the  air  curing  a  coughing  and  sneezing 
of  sick  people.  In  this  case,  the  large  drops  of  aerosol  rapidly 
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are  moved 


,  causing  illnesses  in  susceptible  contingents.  In 
with  this,  the  question  concerning  the  effect  of  the 
‘actors  of  the  air  medium  on  the  inactivation  of  viruses 
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As  the  resalts  of  the  conducted  investigations  showed,  there 
were  varying  degrees  of  inactivation  of  different  viruses.  The 
influenza  viruses  and  respiratory-syncytial  virus  were  inactivated 
most  rapidly  in  the  air  of  the  chamber,  more  prolonged  time 
managed  to  detect  adenoviruses,  the  enteroviruses  and  the  virus 


of  Newcastle's  disease.  Relative  humidity  had  on  the  degree 
of  the  inactivation  of  viruses  in  aerosol  and  essential  effect. 
Thus,  adenoviruses  (both  strains)  and  the  ECHO-7  virus  were 
most  rapidly  inactivated  with  low  indices  of  relative  humidity. 
With  humidity  within  the  limits  of  20-25%  these  viruses  could  be 
determined  in  air  of  the  chamber  only  for  hour.  On  the  contrary, 
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of  the  aerosol  (see  the  table). 


Different  results  were  obtained  during  the  study  of  dynamics 
of  inactivation  in  air  of  the  paragrippa  and  respiratory  syncytial 
viruses.  On  one  hand,  they  turned  out  to  be  slightly  stable  under 
conditions  of  the  air  medium,  on  the  other  they  are  less  susceptible 
to  the  effect  of  different  relative  humidity.  The  parainfluenza 
virus  was  inactivated  most  rapidly  with  average  and  high  relative 
air  humidity  (it  was  detected  only  for  1-1  1/2  hours),  while 
with  low  relative  humidity  the  degree  of  inactivation  was  consider- 
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The  resolratory— cynevtial  virus  possessed  even  less  stability 
In  an  aerosol  state.  In  air  of  its  chamber  it  basically  could  be 
seen  for  5-30  min.  after  the  dispersion  of  virus  suspension.  With 
low  relative  humidity,  th°  titers  of  virus  were  somewhat  higher 
than  with  average  and  high  humidity,  which  testified  to  the  favor¬ 
able  effect  of  low  humidity.  With  humidity  within  the  limits 
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can  significance,  rarainfluensa  and  respiratory— syncytial 
viruses  are  unstable  in  the  external  medium,  and  therefore  their 
propagation  is  connected  basically  with  the  air-drop  and  contact 
course  of  transmission. 
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flisease  virus,  respiratory-syncytial  virus/  are  surrounded  cy 

a  secondary  shell  which  contains  proteins,  lipides ,  carbohydr 
and  other  cell  components .  Apparently ,  this  shell  safeguards 
viruses  from  the  disastrous  action  of  low  relative  humidity . 
the  contrary,  aueno-  and  enteroviruses  do  not  have  a  similar 
shell,  as  a  consequence  of  which,  with  low  humidity,  they  rap 
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Conclusions , 


1*  In  closed  living  and  community  rooms,  many  viruses  can  long 
retain  infectious  activity  in  air.  The  more  stable  under  these 
conditions  are  the  adenoviruses,  the  enteroviruses  and  the  New¬ 
castle's  disease  virus,  but  the  parainfluenza  viruses  and 
respiratory-syncytial  virus  are  inactivated  sufficiently  rapidly. 

The  relative  humidity  has  a  significant  effect  on  the  degree 
of  virus  inactivation  in  the  air. 

2.  Adenoviruses  and  enteroviruses  are  inactivated  in  the 
course  of  1  hour  at  low  relative  humidity  and  long  (for  7-2H 
hours)  retain  infectious  activity  with  high  and  average  atmospheric 
humidity;  the  parainfluenza  viruses,  respiratory-syncytial  virus  and 
the  virus  of  hewcastles ' s  disease  are  inactivated  most  rapidly 
with  high  and  average  relative  humidity  and  are  more  stable 
with  low. 

b.  ,ne  degree  of  inactivation  of  different  viruses  in  the 
aerosol  drop  phase  under  the  efK *t  of  relative  humidity  is 
connected,  apparently,  with  the  structure  of  virus  particles. 
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Stability  of  a  number  of  virtues  was  studied  under  experimental  conditions.  Adeno¬ 
viruses,  enltrovirujes  and  virus  ci  Newcastle  disease  proved  to  be  the  most  stable  under  con¬ 
ditions  of  rcrrr.  temperature  and  relative  humidit} .  under  such  conditions  parainfluenza  and 
respiratory •jynctti.il  viruses  were  inactivated  much  more  rapidly.  A  significant  effect  on  the 
extent  of  viral  inactivation  in  aercso!  condition  was  produced  by  relative  air  humidity. 
At  low  relative  air  humidity  adenoviruses  and  enteroviruses  were  inactivated  in  the  course 
of  cr.e  to  two  hours,  whereas  at  high  and  moderate  humidity  it  was  possible  to  detect  them  in 
the  chamber  for  7  to  24  .‘.ourj  Parainfluenza,  respiratcry-sv  ncitlal  and  Newcastle  disease 
viruses  were  rapidly  inactivated  at  high  and  medium  relative  air  humidity,  and— to  a  lesser 
extent— at  low  humidity. 

The  character  of  inactivation  of  various  viruses  in  droplet  aerosol  phase  under  the  effect 
of  relative  humidity  was  apparently  associated  with  Ihe  structure  of  viral  particles. 


